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THIS PROGRAM WAS CESIGNED TO ALLOW ABLE STUDENTS TO
ACCELERATE THEIR PACE AND PERMIT OTHERS TG FROCEED AT THEIR
OWN RATE. EACH SEMESTER WAS CIVICED INTO THREE FIVE-WEEK
SESSIONS, EACH SESSION FRESENTING A FULL SEMESTER'S CCURSE.
TO ACCOMFLISH THIS, THE INSTRUCTOR GAVE ONLY EVERY THIRD
LECTURE OF THE FULL SEMESTER®'S 45-CLASS SCHEDULE. IF THE
STUDENT SUCCEEDED ON THIS FROGRAM OF ONE THIRD OF THE
LECTURES PLUS OUTSIDE FREPARATION AND STUDY, HE WAS ALLOWED
TO PROCEED TO A NEW AREA OF STUDY. IF HE DID NOT SUCCEED, HE
TOOK THE NEXT FIVE-WEEK SESSION WITH ANOTHER THIRD OF THE
LECTURES) AND, IF NECESSARY; THE THIRD SESSION. THE PROGRAM
WAS TESTED ON EDUCATION STUDENTS IN METHODS OF TEACHING THREE
ELEMENTARY SUBJECTS, AND ON CIVIL ENGINEERING STUDENTS IN
THREE COURSES. OF THE 228 STUDENTS INVOLVED, 55.7 PERCENT OF
THOSE IN EDUCATION AND 35.6 IN ENGINEERING COMFLETED THE . ..
COURSE IN LESS THAN 15 WEERS. AFTER EXAMINING THEIR ATTITUDES p:
AND ACHIEVEMENT, THE RESEARCHERS FOUND THAT (1) FOR ALL ] i

WL R WAL T e
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STUDENTS, THE PROGRAM OFFEREC THE POSSIBILITY OF ACCELERATION ' hi
AND INCRECASED FLEXIBILITY, BUT SUFFERED FROM PRESSURE OF T
TIME, (2) FOR THE EDUCATION STUBENTS, IT ALSO OFFERED AN ' . i
INTRODUCTORY OVERVIEW, BUT SHOWED INCONSISTENT PROCEDURES ' .%

R o e R R A o R T S O N e AR SR SRR I O R SRy P e N AR D

AMONG THE INSTRUCTORS, AND (3) FOR THE ENGINEERS, IT GAVE A . o
CHANCE FOR MORE STUDENT INITIATIVE, BUT LACKED CONSISTENT ' - ' '
GRADING PRACTICES. FOUR RECOMMENDATIONS FOR THE IMPROVEMENT
AND USE OF THE MACRO-PROGRAM ARE GIVEN. (HH)
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General Summary

Basic Objective of the Program:

The basic objective of the Macro-Programmed Curriculum was
to provide able students with the opportunity to accelerate the pace of
their college education without requiring significant increase in equip-

ment, space, and faculty tutorial time. At the same time, the program

was designed to be sufficiently flexible so that the average and below
average students could participate, but at a rate equal to their abilitics.

s General Summary of the Program:

Under the Macro program, each of two semesters was divided
into three five week sessions. During these five week periods, a

full semester's length course was presented.

| f For each of the six Macro-Programmed courses offered each
semester, the professor prepared lesson plans and outlines which

] detailed the lectures given in the forty-five class periods normally
held. In addition, any outside materials ccnsidered by the instructor
during a usual semester were alsc outlined,

Under the Macro Program, the professor actually delivered

&2t A
ey

only fifteen lectures during each five week session. At the successive

class meetings during the first five weeks, he gave what would

2 . normally have been the first, fourth, seventh, etc. lectures. The
student was required to research and organize the material presented
in the thirty lectures which were nomitted. At the end of the five week

period, students were examined and those who passed the course were

e
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permitted to move on to a new area of study. Those who did not

5 demonstrate sufficient knowledge of the material at the end of five 4
3 weeks were required to repeat the course during the following five
i week session.
: During the second five week term, the professor delivered the “

second, fifth, eighth, etc. lectures of the series. Students enrolled
in the second five week session included those who had successfully
completed other Macro programmed courses and those who had not

: met the present course requirements during the first five weeks.

o rce S vsed N S 2l . Vb i b e
Wit Lot i e
AT Crtey Loy > R T

For those who were repeating, the second five weeks provided an
opportunity to review the material assigned previously and also per-

mitted them to receive an additional fifteen lectures. Again, exami-

paisier

nations determined whether a student had adequately mastered the

. e

&
ktkade 1)

: material, If he passed, he could move on to another course, but if ;;
‘ he failed to meet the instructors requirements, he re-enrolled in h
' the same course for the third five week portion of the semester.
{ During the third term, the professor delivered the third,
sixth, ninth, etc. lectures of the regular semester series. As during ;

the second five weeks, the class was made up of students entering

SRR e A
. X

from other courses and those who were repeating from the second

gy

e
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five weeks. For the student who was repeating the course a third

TR

BAkid i

G

time, this offered him an opportunity to again go over the material

g o
SRS S o g

and at the end of the final session, he had received all of the lectures

normally given during & regular semester, but obviously, in a
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Thus, other
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g
:

§

different sequence than those taught in the usual manner,

than the inconvenience of receiving the forty-five lectures in a staggered

.
St fe AT

: sequence, the student who repeated three times received exactly the

same lectures and spent as much time in class as the student enrolled

in the regular semester long course.

:
Regular Courses

3 15-week semester; regular presentations of 45 lectures. Grade given

at the end of the semester,

S

Macro Courses

First Five Weeks Second Five Weeks Third Five Weeks
Lectures 1, 4, 7, 10, 13, Again, full course Full course coverage

3 16, 19, 22, 25, 28, 31, coverage; repeat of for the third time;

A 34, 37, 40, and 43 given; previous five weeks, lectures 3, 6, 9, 12,
at the end of 5 weeks, except that lectures 15, 18, 21, 24, 27, 30,

z grades are given and 2, 5, 8, 11, 14, 17, 33, 36, 39, 42, and
the student may remain 20, 23, 26, 29, 32, 45 given; grades again
for another five weeks or 35, 38, 41, and 44 given; for students who

move on to another Macro given; grades again stayed in the same
given and the student course for all three

course;
if he elects to move on may elect to stay or segments, this represents .
this becomes his final move on; whether a the grade which will be
P grade, final grade is recorded recorded.

depends on his decision.

Experimental Design and Evaluation Procedures:

) The overall effectiveness of the program was evaluated in terms

of two basic types of criterion measures. First, a comparison of the

academic achievement of the students ir - 2 Macro Program was made

with the achievement of students taught in the regular semester length

course. To control for varying effectiveness of teachers, each

ebh e orn o e ¢ g s S g et
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instructor taught a Macro section and the regular semester length

course which served as the control group. Achievement was measured

in both conditions by use of the same examinations where possible. To

prevent practice effects which would have ‘avored Macro program

students who had to repeat a five week session, alternate exams were

devised and used.

Second, the attitudes of the students toward the program were

also evaluated. To permit a direct comparison between reactions of

the Macro program students and those taught in the usual fashion, an

extensive questionnaire was given each student in both groups. This

information was supplemented by in-depth interviews with some students.

While it was assumed that success in the Macro-Program would

very likely be related to general academic ability, the influence of

personality factors such as social maturity, need achievement, etc.

were also recognized as being potentially important. To determine

the relevance of these variables, the California Personality Inventory

was administered and the scores on the various sub-scales were also

considered in relation to the student's success in the program.

Although major interest of the experiment was in the reactions

of the students to the Macro program, faculty reactions were 21so

given extensive consideration. Questionnaires, in-depth interviews,

and conferences werc used to determine faculty views concerning the

overall merit of the program.
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Specific Summaries of the Courses

I. Education
The three courses used for the Macro Program were all
4 related to methods of teaching in elementary school: Language Arts,

Arithmetic, and Social Studies-Science. The general purpose of these

<y

bos i

courses was to prepare students for student teaching in the basic

content areas of the elementary school. For all courses the pre-

DI

requisites included junior standing and admission to teacher education.

R

pet

During the semester (or five week Macro periods) students in all of

5 the courses prepared units suitable for use in the elementary class,

planned projects using content materials, presented lessons to class-

mates, and observed teaching on closed-circuit television,

Education 163: Teaching the Language Arts in the Elementary

37
G

o

School: Students in this course were expected to have an awareness of

the nature of language and proficiency in both reading and written ex-

pression. Specific prerequisites in addition to those listed above in-

cluded having passed the English and speech proficiency tests. The

purpose of the course was to provide a basic groundwork to prepare the

student to teach all aspects of oral communication, reading, handwriting,

spelling, and written communication. The primary method of teaching

was lecture-discussion with supplementary TV and instructional films

used to provide examples. All students prepared projects appropriate

for use in elementary language arts classes.
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The Macro and regular sections were handled in basically the

E same manner, except for the following: Regular sections had three

PP e N R A L R e RS

hourly tests in addition to the final, while the Macro sections had only

one test at the end of each five week phase. 2) Students in regular

o n” NG MR N A

- sections prepared 23 outside projects and assignments, the Macro

students did 13 for each phase. As stated initially, however, testing

;
and grading were made as comparable as possible.

Education 165: Teaching Arithmetic in the Elementary School:

e
B

-
asale

Students in this course were expected to have a good basic knowledge of

proson it

: mathematics and to have passed the basic mathematics course (Math 8)

offered by the Mathematics department. The purrose of the course was
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1 to prepare the student to teach topics such as number systems, number

v
bRPy

SRR

9 manipulation, measurement, and geometry at the elementary level.
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: Macro sections. Grades in both groups were based on tests. The only
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The Macro students

S
AN

real difference was in the number of tests given.

received only one per five weeks while regular students were given

during the semesier several hourly tests in addition to the final

?‘ : ' examination.

Education 169: Teaching of Science - Social Studies in the

Elementary School: Students in this course were required to have com-

pleted nine hours of laboratory science plus nine hours of social science

including, specifically, a sophomore level geography course. The

basic purpose of the course was to present students with various
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techniques and methods for teaching science to elementary children,
Special emphasis was placed on teaching techniques, selection and use
of textbooks, and the selection and use of scientific equipment and

visual aids. The primary method of teaching was lecture combined

with demonstrations of various types of equipment., Considerable
emphasis was placed on giving students the opportunity to perform
in front of a group. In both the regular and Macro sections, grades

were based on three tests plus evaluation of the students' demon-

stration teaching and the adequacy of their lesson plan preparation.

II. Engineering
The three engineering courses used for the Macro Program
were basic ones required of all Civil Engineering students. In addition
to being basic courses, the three were also part of a sequence so that
knowledge gained on one course was needed for adequate performance

in the other two, The general purpose of these courses was to provide

students with a good basic understanding of the laws of mechanics as

they are used and applied by the civil engineer. For two of the courses,

the prerequisites included sophomore standing, for the third, junior
standing. In all three, a good background in mathematics was required.

Civil Engineering 120: Statics: Almost all students in this

course were sophomores and were assumed to have a good general

knowledge of integral calculus. The basic purpose of the course was

to provide students with an understanding of the laws of mechanics as .

applied to static force systems. Special emphasis was placed on the
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study of equilibrium of force systems, friction, centroids and moments
of inertia. Teaching methods wez:. basically the same for the Macro
and regular sections and bnth were taught by lecture and problem
solving. Grading was based entirely on test performance: four, one-
hour tests and a two hour final were given in the regular sections while
the Macro groups received one two-hour midterm and a two-hour final

for each five week session,

Civil Engineering 121: Dynamics: Students in this course were

expected to have a good basic knowledge of mathematics through ad-
vanced calculus and to have taken Civil Engineering 120 (another course
in the Macro Program). The basic purpose of the course was to develop
an understanding of kinetics with respect to translation, rotation, and
plane motion. Special emphasis was placed dealing effectively with
time displacement relationships relative to both fixed and moving points.
Newton's basic law dealing with force, mass and acceleration was con=-
sidered in detail with emphasis placed on the study of work and energy,
impulse, momentum, impact, and conservation of momentum. An
introduction to vibration was also.studied.

The teaching method in both the regular and Macro sections
involved lecture and discussion. The only real difference in the Macro
and regular sections was in the number of examinations given, Students
in the regular sections was in the number of examinations given,

Students in the regular section had four one-hour exams plus a two-~
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hour final. Those in the Macro section had a three-hour final only.

These exams were the only basis for grading.

Civil Engineering 222: Strength of Materials: Students enroiled

in this class were typically of junior standing and had to possess a good
background in engineering physics and math through advanced calculus,
In addition, Civil Engineering 120, another of the Macro Series was
also required, The basic purpose of the course was to give the student
an understanding of the mechanical properties and behavior of engi-
neering materials. The major topics considered were theories of
failure, unsymmetrical bending, shear center and, in general, the
behavior of engineering materials under various conditions and types
of load.

The method of teaching in both the Macro and regular sections
was basically the same, lecture and discussion, Grades were based
primarily on tests but daily assignments were required of students in
both sections. The students in the regular section were given four

hourly exams and a two-hour final while those in the Macro section

were given a two-hour mid-term and a final during each five week

session,
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TABLE I

Percent of Students Who Accelerated in Each Course

Number Number
Number Completed Completed Percent
Course Semester Enrolled at5 weeks at 10 weeks Accelerated
Education 163 1 31 6 6
163 2 19 0 1 3
Education 165 1 25 12 9
165 2 18 6 5
Education 169 1 9 6 1
169 2 11 6 5 b
Education Total: 113 36(31.8%)  27(23.9%) 1
Civil Engineering 120 1 25 2 3
120 2 23 4 5
Civil Engineering 121 1 10 0 2
121 2 13 2 1
Civil Engineering 222 1 23 4 7
’ 222 2 21 4 7
Engineering Total: 115 16(13. 9%) 25(21. 7%)

———— ———

TOTALS: 228 52(22.8%)  52(22.8%)

10
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RESULTS

The experiment was very successful in demonstrating the

ability of students in these six courses to eet their own paces. Of the

228 students involved 45, 6% completed a course in less than the normal

15 weeks; 52 completed a course in 5 weeks and 52 more in 10 weexs.

In the Education courses 55. 7% of the students accelerated their

programs and in the Engineering courses 35, 6% of the students

accelerated. The results for each course and totals are shown in

Table 1.

»

In the following section, the academic achievements and

attitudes of the students in the Macro and regular sections will be

reported separately for the first and second semesters. In addition

to comparing the grades earned by the students in the two sections,

the number of Macro students who completed the entire course in

less than fifteen weeks will also be reported since this measure

probably gives the most accurate indication of the degree to which

the Macro program achieved its objective of permitting students to

accelerate their academic progress.

For both of the semesters, attitude measures will be reported

by comparing the Macro and regular students' answers to the same
questions on the general questionnaire (see Fig. 1). These attitudes

are summarized in Tables III through XII. The comparisons and

computations of differences are based on the mean of the measures
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taken at the end of each of the three Macro cycles and the mean of the

control group which was given the questionnaire at the end of the fifteen

week semester. Inall instances, ratings were made on a five point

scale which was scored 0 through 4 with the mid point at 2. A positive

value in the comparison of the means indicates that the Macro group

was rated higher, a negative value indicates superiority of the control

group.
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Fig, 1 Student Rating Scale
Used for all Groups --- Objective Questions Only

Section I: Course Content

1. How much of the material presented in lectures was content
that you needed to understand the rest of the course material?

! none t o littie ! some ! most ! all !

2. In comparison to the number of lectures given in this course,
how many would you suggest should have been given?

' many less ' few less ' same ' few more ' many more'

3. In comparison to the other courses you are now taking, how
many opportunities were there in the course to have your
questions answered?

' many less ' few less ' same ' few more ' many more'

4, Was the material available adequate to satisfy your independent study

needs?
didn't need didn't need needed some needed much
'  most ! some ' adequate '  more ! inore !

5., Was the material available in a usable form?
all most half
' was not ' was not ' and half ' most was ' all was

6. How adequate were the procedures for grading and evaluating
your performance in this course?

very very
' adequate ' inadequate ' so-so ' adequate ' adeguate

Section II: Study Time

1. How does the time you spent studying for this course compare
with other 3 hour courses you are now taking?

'  much less' somewhat less same 'somewhat more much moré

13
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2. To what extent has it been necessary to change your study
habits as a result of taking this course?

' aimost none ' little ' some 'much ‘'almost completely’

Section III: Course Value

1. How did the amount of individual work and self-direction
required in this course compare with what you expected when

you signed up?

TR SI

about as
' much less ' some less ' expected ! some more ' much more'

2. How much did you learn from this course in comparison to
other couises you are now taking?

! much less ' some less ! same ! some more' much more'

AT LAY L 1047 M ST Sy St o

)

3, In comparison to other courses you are now taking, how much
do you think you will remember from this course (in approxi-

mately six months)?

' much less ' some less ' same ! some more' much more'

14




A final summary of the entire years' findings is presented

at the end of the section. The data gathered through personal

interviews and discussions with students and faculty are also presented

in this section.

First Semester--~~Education

Education 163: Teaching the Language Arts of the Elementary

School: The initial comparison between the regular and Macro

students was made on the basis of their overall academic standing

prior to entry into the program. As Table II indicates, the mean

point hour ratio for the Macro students was higher (3-( = 2.697) than

that of -the regular group 6.( = 2,363). The t-test for this difference

indicated that it was significant at the .05 level (t = 2. 04, df = 50).

The comparison of primary interest was between the grades

actually earned by the students in the Macro and regular groups. As

can be seen from Table II, the mean of the Macro group was slightly

lower (;( = 2.24). However, this difference fell far short of the

1
level required for significance (¢ - .38, df = 49).

The Macro section had a total of thirty-one students enrolled

at the beginning of the semester and of those thirty-one, twelve

completed the typically fifteen week course in less than fifteer. weeks.

1 ;

The reason for the discrepancy between the number of df 3

(50) for students entering the course and those completing it (49) is 3
because one student withdrew prior to completion,

15
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TABLE II

PREVIOUS GRADE POINT HOURS AND

Educ 163
Macro 31

Regular 21
Educ 165

Macro 25

Regular 19
Educ 169

Macro 9
Control 19

% significant at .05 level

GPA
2.697

2.363

2.61

2,475

GRADE IN COURSE

Grade
in Course
X

2.13

It‘f’

2.04%
2,24

2,64

.73
3.05

1.56
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Education 163 - First Semester

(See Fig. 1 for the actual questions)

Table II1

Attitudes

1st 2nd 3rd Macro Difference

Item Cycle Cycle Cycle Total Control Macro - Control
Section I: Course Content

1 2,41 2,54 2,57 2.50 2,81 - .31

2 3.09 3.00 3.22 3.10 1. 86 1, 24

3 1.68 2,04 2,09 1.94 2,33 - .39

4 2.14 1.83 2.39 2.12 1,95 .17

5 2.95 2,83 2,74 2.84 3.10 - .26

6 2,05 1.91 1.22 1.72 2,43 -.171
Section I1: Study Time

1 3.86 2.79 3.13 3.25 2,43 . 82

2 2,77 2,25 2,43 2,48 1.24 1. 24
Section III: Course Value

1 2,82 2,62 2,65 2.70 2. 86 - .16

2 1.50 1.33 1,73 1.52 2.19 - .67

3 1.55 1,71 1,74 1.67 2.29 - .62'

17




i

LU P natiu s

a2 3574

iy

N s

RS

Of the twelve who accelerated their program six completed the
entire course in five weeks and six in ten weeks.

The attitudes of the students in the Macro and regular
sections of Education 163 are summarized in Table III (see Fig.
1 for actual questions). In all instances, the comparisons and
computations of differences are based on the means of the measures
taken at the end of each of the three Macro cycles and the mean
of the control group which was taken at the end of the fifteen week
semester, (Note: a positive value in the last column of Table IIL

indicates that the students in the Macro group gave a higher rating

while a negative value indicates a higher rating for the regular

method of teaching. )

Education 165 -- Teaching Arithmetic in the Elementary School:

Again the initial comparison was made on the basis of overall
academic standing prior to entry into the progress. As Table II
indicates, the mean point hour ratio of the Macro students was higher
(X = 2,61) than that of the students in the control group (X = 2.,475). _
However, this difference fell far short of significance (t = .73, df = 42).

The second comparison, tetween the grades earned by the
Macro and regular students, (See Table II) indicates that the mean of

the Macro students was somewhat lower (-7-( = 2, 64) than that of the

18
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Table IV
3 Attitudes

Education 165 - First Semester

3 (See Fig. 1 for the actual questions)
4 1st 2nd 3rd Macro Differences
,. Item Cycle Cycle Cycle Total Control Macro - Control

Section I: Course Content

; 1 3,24  3.00 4,00  3.27  3.50 - .23
% 2 3,00 2.64  3.20 2.92  2.33 .59
é 3 2.00 2.73  2.60 2,30  3.56 -1.26
;

E 4 1,81  2.00 2,00 1,89 2,00 - .11
é 5 3.38  3.50 3,60 3,44 3,72 - .28
: 6 2.00 2.27 2,00 2,09  3.39 -1.30

Section I1: Study Time

1 2,86 2,64 2,60 2,76 1,061 1.15

2 1.90 2,27 1.40 1,95 . 12 1,23

Section III: Course Value

1 2,48 2,73 2,60 2.57 1,78 -.79
2 2,00 2,45 2,60 2,22 3.56 -1, 34
3 2. 10 2. 55 1. 80 2.19 3. 56 "'1. 37

:&"ng) 2 ‘“
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students in the control section (-}Z = 3,05). However, this

difference was not significant (t = 1.86, df = 42).
Of 25 students initially enrolled in this course, 21

accelerated their programs. Of these 21, 12 completed the entire

15 week course in 5 weeks and 9 completed it by the tenth week.
The attitudes of the students are summarized in Table IV.
Again, a positive number indicates that the Macrc group was rated’

higher, a negative value indicates a higher rating by the regular

group.

Education 169 -- Teaching of Science-Social Studies in the

Elementary School: The initial comparison of the grade point

averages of the Macro and regular students indicated once again
(See Table II) that the overall average of the Macro students was
slightly higher (X = 2.56) than that of the regular group (X = 2.41).
However, this difference was not significant (t = 1. 56, df = 26).

The comparison of major interest, between the grades
earned by the students in the two groups, (See Table II) indicated
that the Macro students were very slightly higher (3-( = 2.71) than
the students in the control group (—}E = 2.69). This difference fell
far short of significance (t = .021, df = 21).

Only nine persons were initialls

section of this course, but of those nine, seven accelerated their

20
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Education 169 - First Semester

Table V

Attitudes

e SNy sy ad Lol o,
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(See Fig. 1 for the actual questions)

Item

1st

Cycle

2nd

Cycle

3rd Macro*
Cycle Total

Differences
Control Macro - Control

Section I:

1

Section II:

2

Section III:

1

2

1.00
3.00
2,33
1,67
2,33

.33

Course Content

1,00

2,40

2,20

2,40

2,20

1,00

Study time

4,00

4,00

Course Value

2,00

1,00

1,00

4,00

3.20

3. 60

1,00
3rd

2,62
cycle

2.25
termi-

2.12
nated.

2.25
no

.75

Macro
students

4,00
were

3.50
left
after

3.00
two

1,25
cycles,

1,25

% Based on the mean of two cycles

21

2,54 -1,54
2,25 .37
2. 85 _ - .60
2,21 - .09
3.15 - .90

2,69 -1. 94

3.00 1,00

2,21 1.29

3.00 . 00
2,43 -1.18

2,43 -1, 18




TN e
A
PUNSIN,

P e o
( ‘_‘?W ‘ — il

o )
s

s

PSR

L,
SO ]
n -

AT g st oo

o Bk 53,
S

it

. o o a5 [ o e " . -
& T SRS S A b Sl a2 sy v o * g
A IR AR o AR RN L AR Oy AT = s casflacti ? o LR
S ¥ ENOROT SR Rn e DV

program. Six of the seven completed the course in five weeks
and one completed it in ten.

The attitude summaries are presented in Table V. In
this particular course, since all students had either finished or

dropped the course by the end of ten weeks, there were no students

in the third five-week session.

First Semester Summary
for Education Courses

Considering first the cbmparison of academic standing of
all students enrolied in the Macro and regular sections, the mean
point hour ratio of the Macro students was 2. 69; the mean of the
students in the control sections was 2.48. The t-test of this
difference indicated that it was not significant (t = 1,84, df = 116).

Of the total of sixty-five students initially enrolled in the
Macro programs, a total of forty accelerated their program and
completed the full semester course in five or ten weeks time. Of
the forty, twenty-four completed the entire course in five weeks and
sixteen completed it in ten.

The comparison of the attitudes of the students are summarized
in Table VI. The actual questions are presented in Fig, 1. Briefly,
however, the results from Section I of the questionnaire showed that

there was tendency for the students to feel that there should have been

22
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more lectures in the Macro section (Item 2), that there was less
opportunity to have questions answered in the Macro sections
(Item 3) and that the basis for grading in the Macro section was
not as adequate as in th= regular group (Item 6). From Section II
it appears that students in the Macro group felt that they had to

spend more time studying and also, they had to change their study

hebits somewhat (Items 1 and 2). The questions in Section Iil

indicated that Macro students did not feel they had learned as
much and also that their retention of the material would not be

as high as that of the students in the regular group. (Items 2

and 3).
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Table VI
. Attitudes
Summary for all Education Courses - First Semester

(See Fig. 1 for actual questions)

Item Macro Control Difference

Section I: Course Content

1 2,66 2.90
2 3.01 2,12
3 2,08 2.84
4 2, 04 2,05
5 3,00 3.28
6 1,78 2,78

Section II: Study Time

1 3.13 2,40

Z 2.36 1,43

Section III: Course Value

Yomuiangd 7 R P @

1 2.67 2,61

2 1,73 2,65

3 1.81 2,68
24
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Engineering - First Semester

Civil Engineering 120: Statics: The comparison (See

Table VII) between the point hour ratios of the regular and Mzcro
students prior to their en*.y into the program indicated that the
mean of the students in the Macro section was very slightly
higher (5-( = 2, 48) thanthat of the regular group (;( = 2,45). The
t-test of this difference showed it to be non-significant (t = .16
df = 53).

The comparison cf the grades actually earned by the Macro
and regular students showed that the grades of the Macro students
were higher (-)-( = 2.54) that those of the students in the control
section (—}-( = 2.40). This difference, however, was not significant
(t = .37, df = 54).

Of the total of 25 students who initially entered the Macro
section, five were able to accelerate their program, Of the five,
two completed the course in five weeks and three in ten weeks.

The attitude comparisons of the Macro and regular students
are presented in Table VIII. The questions were the same as those
given the Education students and are presented .n Fig. 1.

Civil Engineering 121: Dynamics: The comparison (See Table

VII) between the point hour ratios of the Macro and control students

indicated that the Macro students were slightly higher (-}-{ = 2,42 vs.

25




TABLE VI

Previous Grade Point Heour and

Grade in Cocurse

First Semester

Engineering
Grade in
N GPA t Course
Engr., 120
Macro 25 2.48 2.54
0.16
Regular 30 2.45 2.40
Engr. 121
Macro 10 2,42 2.00
0.62
Regular 25 2.33 1.57
Engr. 220
Macro 23 2.61 3.10 ]
1.93 4
Regular 65 2.39 2.70 1
! y
2 ..
26
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Table VIII
Attitudes ;
,, Civil Engineering 120 - First Semester §
-’ (Actual Questions in Fig. 1)
N=19 _N=14 N=14  N=47 N=28
g 1st 2nd 3rd Macro Differences :
3 Item Cycle Cycle Cycle Total Control Macro-Control Z
Section I: Course Content
1 2.18 2. 86 3,14 2.44 3,39 -.95 ‘
2 2.07 2.57 2.35 2.30 2.03
3 1.26 2.07 2. 85 1.97 3, 42
4
4 l. 78 2. 50 2. 28 2. 14 2. 21
5 2.07 2.8  3.00 2,58 3,21
6 1.67 2.07 2. 50 2,04 3,32
Section II: Study Time
1 2.22  2.50 , 1,64 2.13 2.14
2 1,37 1.57 1. 71 1.53 1.14
Section III: Course Value
1 1.59 2,29  2.42 2,05  2.39
2 1, 41 2. 00 2.50 1. 91 3.10
A 3 1.26 2.14 2.64  1.93  2.89
1
i 27
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- Table IX

Attitudes
Civil Engineering 121 - First Semester
3 (See Fig. 1 for Actual Questions)
N=8 N=4 N=5 N=17 N=13

l1st 2nd 3rd Macro Differences
Item Cycle Cycle Cycle Total Control Macro - Control

PRI o4
WAL

A

W

Section I: Course Content

o1 A AT

é 1 2.87 2.50 2,00 2,53 1.84 .69
] 2 2,50 2,00 2,60 2.4l 1,07 1,34
: 3 1,50  3.00 2,00 2,00 2,38 -.38
4 2.38 1,75 2,00 2,12 1,07 1.05
- 5 3.00 3,25 2,60 2,94 2,61 .33
4 6 2,38 2,00 2,40 2.30 2.6l -. 31
Section II: Study Time

1 3,00 2.50 3,00 2.88  2.46 .42

2 1,62 1,25 2,00 1.64 1,00 .64
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Section III: Course Value
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1 2.38 2,50 2,00 2,30 2, 07 .23
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; 2 1.75 2. 00 2. 40 2. 00 1.92 .08

3
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3 1.38 2,00 1,60 1,59 1,07 . 52
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X = 2.33). The t-test of this difference indicated that it was not
significant (t = . 62, df = 33).
The comparison of the grades actually earned showed
the mean of the Macro students to be higher (-}-( = 2,00) than
_ that of the regular students (.}-( = 1,57). However, this difference

was not significant (t = .54, df = 19).

Of the total of ten students initially enrolled in the Macro

Both completed the course

ddadurgt.
T

section, two accelerated their program.

bt heiianr

in ten weeks.

The attitude measures are presented in Table IX. As

FUERRLG it i

in the previous tables, a positive value indicates that the Macro section

~
S5,
LIV VIR

was rated higher, a negative value means that the control section

A

was higher,

1 Civil Engineering 220: Kinetics: The comparison {See Table

VII) of the mean point hour ratios of the Macro and regular students

X = 2.39).

isis

showed the Macro students to be somewhat higher (X = 2,61 vs.

This difference fell just short of significance at the .05 level (t = 1.93,

= 89).

The comparison of the grades earned by the Macro and regular

gstudents showed a similar trend in that the mean of the Macro students

was 3.10 while the me an of the regular group was 2.70., This difference,

however, was not significant (t = 1.50, df = 86).

‘ A total of twenty-three students enrolled in the Macro section

‘?a and of this number, eleven completed the course in less than the full
3 29
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semester. Seven completed the course in ten weeks and four

completed it in five.

The attitude comparisons of the regular and Macro students
are presented in Table X. As in all of the other comparisons, a
positive difference score means the Macro students scored the
item higher a negative value means that the score is lower than

the students in the regularly taught section.




Table X

Attitudes

Civil Engineering 222 - First Semester

(Actual questions are presented in Fig. 1)

1st 2nd 3rd Macro Differences
ITEM Cycle Cycle Cycle Total Control Macro-Control

Section I: Course Content

pu DAL A

, 1 3,30 3.43 3,52 3,40 3,40
' 2 2,70 2,33 2,47 2.52 2.09
l 3 1,81 2.33 2.58 2.18 3.14
4 2.22  2.00 2.11 2.12 2,11
5 5 3,07  3.33  3.29 3,21 3,59
6 2.96  3.00 3,17 3.03 3.50

A B

o
a5
Y SRS
sai—— . \
~

Section II: Study Time

| 1 2.89  2.62  2.35  2.66 2.12
2 1.70  1.57 1,76  2.28 0. 57

Section III: Course Value

Kitagio
PR T

A
S LS R

| 1 2.48 2.10 2.23  2.29 1.96
n 2 1.85 2.57 2. 76 2,32 3,12
3 ﬂ 3 2.04  2.57  3.00 2,46 2.44
: U 31
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First Semester Summary for Engineering Courses

The comparison of the academic standing of all students

J

enrolled in the regular and Macro sections showed that the mean

daty :
¢ WL £

point hour ratio of the Macro students was 2,53 as compared to

‘; 2,42 for the students in the regular sections. The t-test of this
difference indicated that it was not significant (t = 1.50, df = 179).

3 A total of fifty-eight students enrclled in the Macro program,
i and of that number, twenty-three accelerated their program. Of

a the twenty-three who accelerated, thirteen completed the course

in ten weeks and ten completed it in five.

g The comparison of the overall attitudes of the Macro and

regular students are presented in Table XI. (See Fig, 1 for the

actual questions). Comparison of the summary table for the
education with that of engineering shows that the degree of agre:-
ment was quite high,

Considering Section I first, it appears that the Macro students
in engineering were not particularly concerned about the number
of lectures given (Item 2) but, they did feel that there was less
opportunity to have questions answered (Item 3) and also, that the
basis of grading was not as adequate as in the regular group (Item 6).
E From Section II, it appears that the amount of time spent studying

for the Macro and regular course was about the same (Item 1), but

32
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Summary of all Engineering Courses - First Semester

Table X1

Attitudes

(See Fig. 1 for actual questions)

item Macrto Control Difference
Section I: Course Content
1 2.93 3.18 - .25
2 2,42 1,93 .49
3 2,08 3.11 -1,03
4 2,12 1.99 .13
5 2,94 3.34 - .40
6 2,57 3.32 - .75
Section II: Study Time
1 2,49 2,17 .. 32
2 1,92 .79 1.13
Section III: Course Value
2,03 2,10 - .07
2.12 2,94 - .82
2,15 2,38 - .23
33
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the Macro students had to change their methods and habits of

.
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study somewhat (Item 2). The questions in Section III indicated
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| that the Macro students showed a tendency to feel that they did
not learn as much (Item 2), and a very slight tendency to feel
that their retention would not be as high as that of the students

%
in the regular group (Item 3).
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Education ~-- Second Semester

Education 163: Teaching the Language Arts in the Elementary

School. The analysis of the overall academic standing of the regular

and Macro students (See Table II a) indicated that the mean point
hour ratio of the Macro students was slightly higher (-}-.( = 2, 52)

than that of the regular students (-}-( = 2,49). This difference was

not suificient to attain significance at the ,05 level (t = .27, df = 35).

A comparison of the grades earned by the students in the two
groups showed that the difference was siz:ble., The mean of the Macro
group was 1,41, while 'the mean of the control group was 2,35. This
difference was significant (t = 3.35, df = 35).

A total of nineteen students en.rolled in the Macro section,

but only one was able to finish the course in less than the full

kK

R Aey

gy e
SRR (SRR

semester. This person completed it in ten weeks.

The comparison of the attitudes of the two groups is presented

in Table IIIl a. The same questionnaire was used during the second

s
RHLAAA Y

AT

semester as the first.

S8

Education 165: Teaching Arithmetic in the Elementary School.

] g s SRt g0 o
R ALY i

The comparison of the academic standing of the Macro and regular

students (See Table II a) showed that the mean of the Macro group was

T SN 0 VO

slightly higher (X = 2,56 vs. 2.42). The t-test of this difference

showed it to be non-significant (t = 1,56, df = 46).

35




g Table HOa

Previous Grade Point Hour and
Grade in Course

Education Second Semester
Grade in
N G_]E_’A t Cou_gse t
) X X
Educ. 163
Macro 19 2.52 1.41
27 3.35% ’
Regular 18 2.45 2.35
Educ. 165
Macro 18 2.56 2.31
1.56 .08
Regular 30 2.42 2.29
Educ. 169
Macro 11 2.65 ' 2.54 ,
1.89 2.29%
Regular 25 2.48 2.93
.
*gignificant at .05 level ;
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Education 163 - Second Semester

(See Fig. 1 for actual questions )

Table IIla

Attitudes

1st 2nd 3rd Macro Difference

ITEM Cycle Cycle Cycle Total Control Macro - Control
Section I: Course Content

1 2. 85 2,54 2,00 2,42 2,53 - .09

2 2,85 3.00 2,37 2,69 1,58 1.11

3 2,31 2,45 2,12 2,27 2.00 .27

4 2.15 2,00 2,75 2,34 1.79 .65

5 3.23 3.00 2,75 2,97 3.00 .03

6 1,85 1.91 1.62 1,77 2,26 -.49
Section II: Study Time

1 3.31 2,64 1, 62 2,44 2,21 .23

2 2.15 2.09 1,75 1,97 1,32 .22

Section III: Course Value

1 2,67 2,64 2,62 2,64 2,42 .22

2 1,92 1,73 1,24 1.53 2.16 -. 73

3 2,15 2,09 1,25 1,77 2,32 -.55




Table IVa
Attitudes
Education 165 - Second Semester

(See Fig. 1 for the actual questions)

N=10 N=9 N=8 N=27 N=31
1st 2nd 3zxd Macro Differences
ITEM Cycle Cycle Cycle Total Control Macro - Control

Section I: Course Content

1 3.40 3.50 3.60 3.49 3.17 .32
2 2.90 2,89 3.00 2.92 2.38 . 54
3 2,11 2,78 2,80 2,53 2,90 -. 37
4 2,30 1.89 2,00 2,07 2,45 -.38
; 5 2.90 3.11 3.80 3.23 3.00 .23
| 6 2,10 1,22 2,20 1,83 1,86 .03

Section II: Study Time

hnd'

3 1 2.90 1,67 2,00 2.22 ' 1.86 .44
‘ 2 1,80  1.44 1,00 1.44 1,28 .16
.' Section III: Course Value

1 2.10 2,67 2,20  2.31  2.24 .07
| 2 1,50 1.56 1,60 1.54  2.28 -. 74
3 1.59 2.11 180  L.79  2.66 " e
.
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The comparison of the grades earned by the students in
the two groups showed the Macro section to be very slightly higher
6( = 2,31 vs, 2.29), but this difference was not significant (t = . 08,
df = 42).

Eleven of the eighteen students enrolled in the Macro section
completed the course in less than fifteen weeks. Of these eleven,
five completed the coursz in ten weeks and six completed it in five.

The summary of the attitudes of the Macro and regular

students is presented in Table IV a.

Education 169: Teaching of Science- Social Studies in the

Elementary School. The comparison of the overall academic records

of the Macro and regular students {See Table II a) indicated that the
Macro students were somewhat superior (-}Z = 2,65 vs. 2,48), but

that this diffcrence was not significant (t = 1.89, df = 34).

The grades earned by the students in the regular section

were higher (-}_{ = 2.93) than those of the Macro students (-}-{ = 2, 54).

This difference was significant (t = 2.29, df = 37).

In this particular Macro section, all eleven of the students
enrolled accelerated their programs with five completing the course

in ten weeks and six in five weeks time.

39
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Table Va

Attitudes

Education 169 - Second Semester

(See Fig. 1 for the actual questions)

N=17 N=5

14
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lst 2nd

ITEM Cycle Cycle

3rd
Cvcle

Macro
Total

Control

Differences
Macro-Control

Section I: Course Content

1 1,71 1,00

2 3.29 3.80

3 2,57 2,40
4 2,57 2,00

5 3.00 2,40

6 2,14 2,80

Section II: Study Time

1 3.71 4, 00

2 3.00 3.20

Section III: Course Value
1 3.71  3.60
2 1,00 1,00

3 1.29 2,00

3. 00
3.00
4, 00
1. 00
2,50

2. 00

4,00

3.50

3.50
1. 50

3. 50

1,64
3.43
2,71
2,14
2,71

2,35

3.85

3.14

3.64
1,07

1. 85

40
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Sum.ma_.ry of All Education Courses
Second Semester

The comparison of the academic standing of all students
enrolled in the Macro and regular classes showed that the mean
point hour ratio of the Macro students was 2,56 vs, 2.46 for the
students in the regular sections, This difference, however, was
not significant (t = 1,80, df = 119).

The analysis of the grades earned by all students in the
Macro and regular sections showed the mean of the regular students
to be higher than that of the Macro students (-}-I = 2,53 vs. 2.00).
This difference was significant well beyond the .05 level (t = 5. 63,
df = 118).

A total of forty-eight students enrolled in the Macro sections
and of this number, twenty-three accelerated their programs. Of
this number eleven completed the course in ten weeks and twelve

completed it in five weeks time.

The summary of the attitude measures is presented in Table
VI a. Because of low enrollment in the last cycle of Education 169,
the mean attitude measure is based on only the reports of the students
in the 163 and 165 control sections. From Section I of the summary
data it can be seen ‘hat the Macro students again felt that there
should have been more lectures (Item 2) but contrary io the first
semester data, there was very little difference in the opportunity

which the Macro and regular students felt they had to get questions
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A BT v




answered. (Item 3). Also, there was little difference between
the Macro and regular students regarding the adequacy of grading
(Item 6).

From Section II it can be seen that the Macro students felt
that they had to study more than the regular students (Item I) and
also that they changed their study habits to a greater extent (Item 2).
These results are consistent with the findings of the first semester.

The r-esults from Section III are almost identical with those
of the first semester in that Macro students felt that they learned
less and also, that they would retain less (Items 2 and 3). One

slight deviation from the first semester's findings was that Macro

students tended to feel that the amount of self-direction required

for the course was actually more than they expected (Item 1).
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Table V1a
Attitudes
Summazry for Education - Second Semester
(See Fig. 1 for the actual questions)

ITEM MACRO CONTROL DIFFERENCES

‘;7 . Section I: Course Content

bk g

1 2, 64 2.92 - .28

CAEeS

2 2.89 2,07 .82

s B
e o

- 3 2,43 2.55 - .12

PR A
N

| 4 2,21 2.19 .02
- 5 3,01 3,00 .01
2 6 - 1.89 - 2. 01 - .12

oo

Section II: Study Time

SrrE ey i

>

1 2.61 1.99 . 62

2 1.99 1.29 .70

2
R
e AW KAV S T

6 Section III: Course Value
§ 1 2. 70 2. 30 .40
| 2 1. 45 2.23 - - .78

I 3 1.79 2.53 - .74
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Civil Engineering -~ Second Semester

Engineering 120 - Statics: The analysis of the point hour

ratios of the Macro and regular students (See Table VII a) showed

that the mean of the regular section was very slightly higher than the

Macro section (X = 2.40 vs. 2.37). This difference did not approach

significance (t = .20, df = 59).

o R A A AT T O I P TR S Bt A R AT i st A T ik Akt B dy satrie MRS Bt an I

£45%

The grades earned by the Macro students tended to be higher

(-}-( = 2. 39) than those earned by the students in the control section

(X = 2. 13), but this difference was not significant (t = .70, df = 59).

e

Of the twenty-three who enrolled in the Macro section, nine

2k

e

A 2 &'..‘;
o e

completed the course in less than a full semester, Five finished

fis
A

in ten weeks and four in five weeks time.

Loelod v oo
R

The attitude measures of the Macro and control sections

2

%,

T el
3?*'\"1/12 S

7 are represented in Table VIII a.
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% Engineering 121 - Dynamics: A comparison of the academic

N A

s

b standing of the Macro and regular students showed that the mean

point hour ratio of the Macro students was slightly higher (-}-( = 2,25,

b 2

e L SN g b
TR L 2

vs. 2,24). This difference was not cignificant (t = .17, df = 35).
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The grades earned by the students in the Macro section also

A el s
SR

3 tended to be higher (-}-( = 2,23 vs. 2.:‘11) but again, this difference was
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not significant (t = 1,02, df = 37).
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Of the thirteen students enrolled in the Macro ‘sa2ction, three
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accelerated their programs, one completed the course in ten weeks
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The attitude measures and comp

and Macro students are presented in Table IX a.

and two completed it in five,

YRR, g A o Lo, oI
T i A $ ot i (A% e s ot




.4
X
s
G
R
£
K<
3
£
s
S
h
e

i o
X

EORAD

3154

2
AR,

3

sl

ALY

"

DT,

“" L” “""}‘ \)“‘) "’-; 7

e D3

ca

e BB G

A,
ATREON |

A

I

DA 6
Biis

g cavaicar JGRTOUE Ao

SRS

Engineering

Engr. 120
Macro

Regular
Engr. 121
Macro
Regular
Engr. 220
Macro

Regular

23

38

13

24

21

33

Grade in Course

Second Semester

GPA

‘C‘P

2,40
0.20

2.37

2.26
0.17

2.24

2.35
0. 36

2.30
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Previous Grade Point Hour and

Grade in
Course

lﬂ

2.39
0.70

2.13

2,23
1.02

2.11

3.19
1,33

2.79
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Table VIIIa
Attitudes
Civil Engineering 120 - Second Semester

(See Fig, 1 for the actual questions)

1st 2nd - Differences
ITEM Cycle Cycle Cvc Control Macro-Control

Sect_ion I: Course Content

1 3.36
2 2,64
_ 1,78

2.29

3.14

3.21 2,84

Section II: Study Time

1 2,78 ° 2,29

2 1,43 1,21
Section IlI: Course Value
2,71 2,43

2,07 2,21

2,36 2.14
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Table IX a
Attitudes

Engineering 121 - Second Semester

(See Fig. 1 for the actual questions)

N=6 N=9 N=8 N=23 N=19
1st 2nd 3rd Macro Differences
ITEM Cycle Cycle Cycle Total Control Macro - Control
Section I: Course Content
1 2,17 1. 67 1.12 1.61 2,95 -1,34
2 2. 50 3. 00 2,00 2,52 2,37 .15
3 2,17 2,11 2.50 2.26 2,37 -. 11
4 2.17 2,78 2.25 2,44 2,42 . 02
5 2.50 2,22 2,38 2,35 2,74 -.39
6 2,33 2,22 2,38 2.30 2,63 -.33
Section II: Study Time
1 2,83 2,22 2.63 2,52 2,53 -. 01
2 2,00 2,33 1,88 2,09 1. 16 .93
Section III: Course Value
1 2,17 2,00 2,75 2,30 2,37 -. 07
2 2,33 1.89 2,50 2,21 3.26 -1,05
3 1,83 2,11 2,25 2.09 2. 42 -.33
48

e~ et




Table X a
Attitudes
Engineering 222 - Second Semester

(See Fig. 1 for the actual questions)

N=18 N=17 N=35 N=28
1st 2nd 3rd Macro Differences
ITEM Cycle Cycle Cycle Total Control Macro-Control

Section I: Course Content

1

2

Section II:

1

2

Section III:

1

2

3.5 3.35 Don't 3. 43 3. 36
2.5 2,24 Have 2,37 2,18
2,72 2.71 3rd 2,72 3.64
2.06 2,00 Cycle 2.03 2,07
3.17 3.24 3.20 3.29
3.39 3.35 3.37 3.39
Study Time

2.39 2,06 2,23 1. 89
1,72 1,35 1. 54 1,04

Course Value

2,11

2.28

2,22

2,18 2,14 i.89
2,59 2,43 3.11
2,35 2,28 2,61

49
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Engineering 222 - Kinetics: Analysis of the. overall

academic standing of the Macro and regular students showed that
the mean point hour ratio of the students in the Macro section
was very slightly higher (;i =2,35vs. 2.30). This difference
did not approach significance (t = .36, df = 52),

Comparison of the grades earned by the students in the
two groups revealed that the mean grade of the Macro group was
higher (X = 3.19 vs. 2.79), but that this difference was not
significant (t = 1.33, df = 48).

Of the twenty-one students initially enrolled in the
Macro section, seven completed the course in ten weeks and four

completed it in five weeks time.

The summary of the attitudes of the Macro and regular

students is presented in Table X a. Since no evaluation questionnaire

was given during the third five-week session of the Macro program,

the '""macro total'' is based on the mean of the first and second

-

five-week sessions.

Summary for Engineering Courses
Second Semester
The comparison of the academic standing of all students

enrolled in the Macro and regular sections revealed that the mean

point hour ratio of the Macro students was almost identical with that

of the students in the control sections (-}-( = 2.34 vs. 2,32).
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The analysis of the grades earned by the Macro and regular

students showed that the mean grade of the Macro students was

somewhat higher (3-( = 2.65) than the mean of the students in the

control sections (;( = 2.33). However, this difference was not

sufficient to attain significance at the . 05 level. (t = 1.50,

df = 1, 48).

Of the total of fifty-seven students enrolled in the Macro

sections, twenty-three accelerated their programs. Of these

twenty-three, thirteen completed the course in ten weeks and

ten completed it in five weeks time.

The attitude comparisons of the regular and Macro students

are presented in Table Xla. From this data it can be seen that the

Macro students again felt that they had less opportunity to have their

questions answered (Item 3), but there was little difference between

the regular and Macro students regarding the adequacy of grading

(Item 6).

From Section II, it can be seen that Macro and regular students

they spent about equal amounts of time studying, but

reported that

the Macro students changed their study habits somewhat more (Items

1 and 2).
From Section III, the Macro students again reported that

they felt they learned less (Item 2) and also, there was a slight

tendency to feel that they would retain less (Itera 3).
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I : Table XIa
Attitudes
Summary for Engineering Second Semester

(See Fig. 1 for the actual questions)

iTEM MACRO CONTROL DIFFERENCES

Section I: Course Content

1 1 2. 90 3.26 - 36
fg_ 2 2.43 2,17 .26
3 2. 49 3,14 -. 65
4 2,22 2.18 . 04
:
' 5 2.92 3,06 - 14
3 6 2. 90 3,10 -. 20
' Section II: Study Time
‘ 1 2.36 2.19 .17
% 2 1.59 1. 10 . 49

Section III: Course Value

l 1 2.34 2,19 .15

2 2,23 3.04 -. 81
3 2. 28 20 61 e 33
52
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Student Interviews and General Appraisal
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In addition to the objective measures of siudents reaction

which were presented in Fig, 1, open-ended questions were also
included in the questionnaire and are presented in Fig., 2. These
questions were asked of all students. Because of the general
nature of the questions and the answers it was very difficult to
code answers and place them into exact categories. Coupled with
this scoring problem was the fact that many students either failed
to answer the questions or simply wrote something such as
1didn't notice much difference from other classes'' or ''nothing
particular comes to mind'. Consequently, the report of this
data will be made in terms of specific answers which occurred
most frequently, and where possible, the percentage of the total
number who answered the question in a particular manner will
also be given.

The data will simply be reported by course area and will
be divided according tc particular class or by semester. All

answers refer to Macro students only.
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Fig, 2
Open-end Questions Used For Both Semesters

1. Ccmment briefly on the extent to which a '"learning atmosphere"
characterized this course,

2. In your judgement, what was the most valuable aspect of the
course? '

3. In your judgement, what was the least valuable aspect of the
course?

4. What suggestions would you offer for changing the course?

n
[

What recommendations would you make to other students who
are thinking about signing up for this course?
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There was fairly general agreement that the student

_ benefited from (1) an initial presentation of an over-view of the 3
course; (2) emphasis on important concepts; (3) small classes; ;’
%ﬁ (4) opportunity for independent work; and (5) opportunity for
: :
g acceleration.,
l( They mentioned as disadvantages: (1) too few tests, and
Q (2) feeling of extreme pressures for work.
Suggestions for changing the course included: (1) scheduling
more or longer class meetings; (2) lengthening the course to half
E 2 semester; and (3) providing time for some tests prior to the final.
‘ Although many students mentioned the possibility of acceleration 3
as an advantage, they also indicated only a few students could do the :
work required for acceleration, Some suggested other students .
should attempt Macro sections only if they had a light load, Several J
l indicated they would not recommend Macro sections to other students.,
I ’ Some students who had taken a course for two or three cycles

mentioned the frustration and loss of confidence which they experienced

SR R i

W

after the first cycle. This seemed to be associated with lowered

Bt

interest and motivation during the second and third cycles. They

S
ShUA

indicated feeling that only good students who did not have outside :

jobs could expect to succeed in one cycle.
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Some also mentioned concern over the possibility of

- . .
e ok Sha Ly AL o

grades in Macro se=.ions delaying student teaching, They suggested g

“ P
; any student considering Macro sections for methods schedule it 4
earlier than the semester prior to student teaching. ks
3 Some suggestions for change included coordination of the 3
.

E
&4

three courses so a student could take one or two in half-semester

': o :“:”‘
Gigdia p

Macro cycles and one or two in regular semester sequences. ‘
They also suggested that courses other than methods courses might
be more appropriate for independent study. Courses cited all had

more emphasis on reading content material and less on demonstra-

50 g g gt . "
PR A 5 & SR I v e LR e

tions and techniques. Some students who finished one course in

ten weeks and did not enroll for another reported this decision was

;z based on the need to use time on other courses and the feeling that s
! they would not be successful in one cycle. ‘
i General Summary of Student Reactions: ”
é’% There was general support for the possibility of acceleration
g for students who have a good academic background, are highly mo-
ﬁ tivated, and have adequate time for study. ﬁ
5‘ There were suggestions that the course be lengthened to half- "
semester or that more meetings be scheduled,

There were also suggestions that this format might be more

é appropriate for lecture--reading type courses than for courses requiring ..

‘ extensive student participation.
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Engineering

The students in the engineering courses agreed to a
ccensiderable extent that the Macro section was conducive to
learning and that a learning atmosphere prevailed., Only eight
percent of those reporting were definitely negative, 29 percent
gave answers which were generally favorable, but which were
qualified in some fashion while the remaining 63 percent :reported
only favorable answers, :/

The second question concerning the most valuable aspect
of the program resulted in a wide variety of answers, The one
answer which occurred most frequently was "Macro program
permits individual initiative''. This occurred in 23 percent of the
reports. The next most common report was '"provides opportunity
to accelerate my drogram''. This answer occurred on 19 percent
of the reports, Other answers which occurred with relatively high
frequency were, ''repetition over cycles leads to better understanding',
14 percent; and, "eliminated trivia'', five percent.

The least valuable aspect of the program according to 36%
of the respondents was that it progressed too rapidly. In conjunction

with this it is interesting to note that the suggestion made most often

for improving the course wag '"lengthen the cyvcles' whick occurred
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on 12% of the reports. Also, the same percentage recommended

that the complete solutions to ail problems be given so that the

students could check their work entirely.

The recommendation which would be made to other students
indicated an overall appreciation of the Macro program.
A total of 51% recommended that others should sign up,
39% either had no opinion or did not answer the question and only
10% would not recommend the program to others., Of those rec-
ommending the course, many suggested that new students should
be warned to 'keep up with the problems', ‘'budget your time', etc.
In addition to the open-er.1ded questions, individual interviews
were conducted with several students who fell into one of the following
categories. Many of the questions asked were similar to those asked
as part of the objective portipn of the questionnaire, This was felt
advisable in order to permit general comments by the student to
these questions.,
Category "'1", two students who earned an A grade in a
. Macro course, and who completed more than one course in a semester;
Category ""2", two students who earned an A grade in a Macro course:
but did not go on to another Macro course; Category n31, one student

who earned a C grade in three cycles of a Macro course. Category n4n,

two students who failed a Macro course.
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The questions discussed, and the opinions of students

in the various classifications, are presented below.

The amount of time spent studying for the Macro course

as compared with study time for other courses: One of the students

in the first category felt that he spent just about as much time

studying for the Macro course as he did for his other courses, while
the other student indicated that he studied less for the Macro course

than he did for the other courses. One student in Category "2'" said

he studied "'alot more' for the Macro course; the other student felt

that he studied a little more for the Macro course. The student

in the third category indicated that he put in a great deal more
time studying for the Macro course than he spent studying for his

other courses. Both stidents in the fourth category studied a

iittle more for the Macro course ''especially in the first cycle. "

Adjustments in study habits needed to cope with the Macro

Courses. The Macro students in all categories gererally felt

that they employed basically the same approach to studying for

the Macro courses as they used in other courses; they indicated
that more of the burden was placed upon the student, and a high

premium was placed on working of the problems assigned.
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The amount of material learned in the Macro course as

compared with other courses: One student in Category "'1"

emphatically stated that he tgeriously doubted" whether one could

learn as much in five weeks as one could grasp in fifteen, He

suggested that perhaps seven to ten weeks would be a more

realistic time period for a cycle. The other student felt that

he learned mo re in the Macro course than in regular courses.
One student in the second category felt that he learned about the
same, while the other felt that he was "gyped'. The student in
the third category felt that he learned more in the Macro course,
because he had to '"dig into the work harder'. One student in the
fifth category said he learned about the same in the Macro course
25 in other courses., The other individual felt that he learned
more in the Macro course than in any other course he had taken.
(He was interviewed just after he had completed his sixth cycle
in one of the Macro courses).

The amount of material retained in the Macro course

vs. the amount retained in other courses:

111 felt that he may have retained a little more of the Macro course

material especially since he was able tc use 4]

in one of the courses quite soon in a succeeding course.

student felt that, at best, he would retain as much of what he learned
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One student in category
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in the Macro course as he would retain from other courses. One ;.
student of Category "'2" believed that he would retain enough of what
he learned in one Macro course to ''make it" in the succeeding
Macro courses. The other student felt that in five weeks an
individual could not retain much of the material, but that a student
having attended three five-week cycles wculd probably be better
off than a "regular' student., The student in the third category
thought that since he learned more in the Macro course, he wouid
remember more. One student in the fourth category thought he :
v:ould remember more from the Macro course, while the other

felt he would remember about the same amount as in other courses.

The most useful aspect of the course under consideration:

Most of the Macro students felt that the possibility of finishing a ‘ i
course in less than fifteen weeks was the most valuable aspect of

the pregram. It was also agreed that the repetition provided by

Sy

going through more than one cycle of a course was valuable.

o R
»

The least valuable aspect of the course under consideration:

In general, the speed at which the courses were conducted was the

.

"least valuable'' aspect of the Macro Programs. Several problems

TS S A A e
PG

cited as stemming from the rapidity of the courses were: tendency

to give up and wait until next cycle; inadequate covering of some

material; students' inability to learn and retain as much of the material

as would be desirable. ?
2
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Macro students' suggestions to other students contemplating ‘

taking a Macro course: All of the Macro students interviewed felt Z

that it would be worthwhile to give a Macro course a try; they all

suggested that a student KEEP UP WITH THE PROBLEMS. 2

Students' general comment: These generally were of the

following type: ''"More material is covered in three Macro cycles 3

Te
2
2
3
5.
¥
3
3
]
3
4
1
:
&
1
:
>
3
3

than in a regular fifteen week course.' ''More tests should be E

given.,'" ''Sample problems and answers from various categories 1
problems should be passed out.' '"Five weeks is much too short,™ ;
:

"A lot depends on the Professor," E
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Personality Variables

In addition to evaluation based on grades received and
attitudes toward the Macro Program, the California Personality

Inventory was also administered to determine if there were

consistent personality characteristics which could be identified
as relevant to success in the program. Because of possible
contamination and lack of cooperation which might have resulted
from requiring students to participate in the testing program, this
was left as voluntary. Approximately 60% of the students participated.
The two measures which were correlated with the twenty-two
personality variables (dominance, capacity for status, sociability,
social presence, self acceptance, well being, responsibility, sociali-
zation, self control, tolerance, good impression, communality,
achievement, intellectual efficiency, psychological mindedness,
flexibility, femininity, dogmatism, anxiety, social competence, and
agreement) were actual grade received in the course (coded as 4, 3,2,
1, or 0) and, the amount of acceleration achieved by participating in’
the program (coded as 1,2, or 3 depending upon whether the course

was completed in five, ten, or {fifteen weeks).

The one major finding in the table of correlations which is
presented in Appendix A is that there is a notable lack of consistent

relationship between any of the personality characteristics purportedly
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measured by the CPI and success in the program. The only :
significant correlation at the , 01 level between communality and |
acceleration (r = .3064), Since a total of forty-eight correlations
were computed using the two measures of success, this one
significant finding was very likely due to chance factors only.

While several explanations could be offered for this lack
of findings, there are two which appear to be most tenable. First,
there may well be no singular and consistent personality variable
which is exhibited by students who are successful in this type of
program. Common sense would certainly lead to the acceptance of
this suggestion, Second, a test such as the CPI is designed pri-
marily as a measure of personal adjustment and, as su~h, may

be invalid for uses in measuring personality characteristics as they

apply to the specific academic situation.

64

Sioedltaivansinmbatan

£l
R

RE S P LA & Xgs o
(RS APEINY Y ‘,,w'{;f
'

Neprin il
NGO

ST W 16 IS s Se o
TN

P

S

LR
LAt e
b

-
t3

s

-l
SRS AN

ST
o

s ce ik




3
p:

A

R

a8,

F T A e A B e

23

YAz

ISP,

27

S st

-y
AT

Faculty comments, criticisms, and suggestions

Faculty were asked to fill out a rating scale and questionnaire
at the end of each five weeks during the first semester and at the end

of the second semester. Supplementary reactions were also collected

during interviews,

Education Instructors:

The primary value, as seen by the instructors, was the
opportunity for acceleration by able students. The success of fairly
large numbers of students completing a course in five weeks or ten
weeks indicated that many are capable of more rapid progress than
is possible in conventional courses.

The faculty also felt that the Macro programmed curriculum

gave the students an overview of the course which was particularly

valuable if the student did not finish in one phase. The instructors

also provided more flexibility in teaching than is usually the case

in regular sections.

There was agreement amoung the instructors that the students

felt extreme pressure which may have interferred with their performance.

Some students seemed not to understand the experimental nature of the

program and expressed disappointment and discouragement when they

did not succeed in one phase. Also, some students with good academic

records felt they received a grade at least one letter lower because they

attempted a Macro section,

feelings of pressure resulted in a loss of communication.
65

The fewer class meetings and the student's
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The faculty indicated that evaluation was necessarily
limited to more restricted objectives because of the fewer class
meetings, resulting in grading procedures and standards which may
not have been comparable to regular sections,

They reported having spent much more time in preparation
during the first phases, but that the extra time required decreased
as they developed appropriate materials.

Generally, the instructors expressed concern over mastery
of content. Since evaluations were based primarily on evidence
obtained in verbal situations, some students may have had good
verbal mastery without adequate development of the basic skills which
are the objectives of these courses.

There was some feeling that student reaction was more varied

than in regular sections. Some students reacted favorably, but others

reacted very unfavorably.

Suggestions:

The faculty felt that more careful selection and pre-crientation

of students is necessary for this type of program. Many seemed not.

to have comprehended the nature of the program and the demands on

the students until they had failed one phase. Individual pre-counseling
to assure self-selection based on understanding might have reduced

many of these problems. Careful selection may need to include confer-

ences and consideration of grade point averages.
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It was also suggested that it would be desirable to schedule a
Macro section and a regular section at the same time to avoid forcing
a student to take a Macro section because no regular section is
available. There was some evidence that some students had no
interest in acceleration, but the Macro section was the only one
available,

There were suggestions that the Macro sections should be for
half a semester rather than one third, or that the time vary with
courses,

The instructors also felt that the Macro program may be more
appropriate for lecture courses than for activity courses such as those
used for the education portion of the Macro program. The students
in lecture courses may have more opportunity to fill in material by
additional reading while the activities omitted cannot be covered by
reading.

The instructors also expressed the feeling that there should
be agreement among instructors to provide more consistency about
procedures, This seemed particularly acute when students repeated
a course., In some courses each phase was independent, and students
did all assignments and projects each time. In other courses a unit
or project which was satisfactory when first done was accepted for

that requirement during subsequent phases.
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Engineering Instructors:

The overall feeling of the instructors was that the program

O I D L A T Y
o th

worked quite well, The major advantage seen by each was that students

XS

were able not only to speed their progress through the sequence of

Sy s e

ccurses, but if they desired, they were also able to drop out of the

program for five or ten weeks to spend additional time on other courses.

Although considerably more time was required initially to prepare

materials for the Macro sections, the time demands during the actual

N R B AL LI i B IS AN 28 SR

program (both for lecture preparation and individual aid to students) were

g
&

LSRRI i

not felt to be much greater than the regular sections. However, one

-
R At

vk

instructor reported that the problem of phasing, or maintaining a

AL,

3

continuity between the five week sections and the regular section was

R N Y

somewhat of a problem, A recommendation was made that an individual

.‘.,.._‘
TR

instructor be assigned to Macro sections and then, only for one year.
One reason for this suggestion was that with the course essentially
being repeatel every five weeks, the relatively easy tasks such as
citing pertinent examples, effectively using various methods of pre-
sentation, and particularly, exam questions, become increasingly

harder to organize and present without repetition and redundancy.

A related problem mentioned by two instructors was that after
the first five weeks students' varying achievement levels placed them

in several chapters covering different types of subject matter. Because
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of this, class time could not be used as efficiently as desired.

This presented a particular problem when students progressing

at different rates raised questions which were, of course, important
to them, but were of little value to the rest of the class, All of the
instructors, however, felt that the number of questions asked and

the requests for individual aid were not any greater than in the

regular sections,

’

For two of the instructors, attendance dropped markedly
after the first five week session during the first semester. Several
factors may have contributed to this drop, but regardless of what
they actually were, the giving of mid-term (mid five-week) exam-
inations was the solution., Apparently exams were necessary to
keep 'interest" and force good study and attendance habits. Stated
another way, a high proporiion of the students were apparently not
sufficiently "mature' to adapt to the freedom present when only a
single exam was given,

One of the instructors indicated a potential problem existed
in his course; that of its becoming a ""graveyard' for individuals who
had failed during the first semester, i.e. individuals who failed during
the first term, either in the regular or five week sessions, could simply
take the Macro program to erase more quickly the failing grade. While
this would indeed be a benefit of the Macro program, it is appareat that

the use of the Macro courses as five week tutoring sessions could cause
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the program to become geared to exactly the opposite type of student

from those for whom it was originally intended. Howevezl, it must be

noted, that in the one class where the number of students who had

: previously failed the course was relatively large, their presence

PR FTRT Y

did not seem to hinder the rapid progress of the advanced students

who were enrolling in the course for the first time. Thus, the
course appeared to work very well, but it did cause the instructor

to feel that he could be ''victimized' by the system so that the students

might be sub-par to a considerable extent.

One of the major problems noted by all instructors was that
the flow of students from one section to another was impaired either

by lack of sufficient courses in the program (e.g. a student whe had

BRI Bt B Ve A N
R Y S R S T o o R T I A A R R I TS
.
« .

taken a terminal course in sequence and then had nothing else to take

oty

for the five or ten week period), or, when there actually was another

course available, the time rernaining in the semester was often

asl ¥ .y . B
ARGt Sns Sakr = s
RN AR, o YR
-
'

thought to be not sufficient to complete the new course,

SRS
St ganie bt it

Another problem was mentioned regarding testing, Because

ity

of time limitations, the Macro students are not t ested as much, and

therefore the evaluation per term (4 hrs. of examination per five

i b L
ST R A B “‘:‘\,{'ﬁ s

week session vs. 6 hr. of exams per semester) might not be as good.,
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However, for a student who stays in a Macro section for more than
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five weeks, the hours that he is tested are actually greater, and there-
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fore, might well result in a better evaluation.
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A fourth problem raised concerned the requirement that

a student take a ""B" grade and move on, For some students who

were exceptionally able, a ''B" grade was not acceptable and rather

than take the chance of possibly getting a '"B" these students often

did not attempt to take the exams, but rather waited another five

weeks to be sure of their "A'. Along this same line, there were
several students who, because of their past coursework, are unable

to move to another section because they had completed the other courses
beiore enrolling in the Macro program. While arrangements were made
to permit these students to take ''special problems' courses, this

was not very satisfactory.

There was some disagreement over the amount of ""enthusiasm®
shown by the Macro students, particularly during the second and
third five week sessions, One instructor reported a high level of
interest during the entire fifteen week period, while the others felt
that many students were overwhelm.ed by the pace and thus became
completely lost and gave up. As a result of this and being forced to
repeat because of inadequate performances, many students apparently
felt that they were being used merely as guinea pigs. This resulted
in some resentment toward the program.

The feeling with respect to how much students learned was
as follows. One instructor felt that the good students learned as

much in five or ten weeks as they typically learn in the usual fifteen
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week session, However, because of repetition, by being forced to

re-take the course for additional five week periods, the poorer

students actually learn more. The other instructors felt much

the same way, but qualified to point out that there might be

differences between ''short term' or immediate application ability

and long term benefits. The short term benefits were thought

to be somewhat lower in the Macro students because they had not had

opportunity to drill and work problems as much, while in terms

of the long term benefits, the Macro students would probably gain

as much since they had experienced all of the material.

"

Wy,

i

ond semester as more information

[}

In general, during the sec

o
¥ A

about the program became available, students showed greater interest

it
e

and seemed generally to favor the program. All instructors in the

i Engineering courses indicated some degree of surprise that it had

7 worked as well as it did. In addition to speeding the students progress

through the engineering courses, the Macro program approach was

Moo b A padad
ASESh d A A

i
¥

seen as a possible real boost to the Engineering student (if the

program were carried out in other departments) by permitting the

student to satisfy quickly various humanities, etc. requirements,

particularly if the student is highly able, thus permitting the total

number of semesters required to obtain an engineering degree to be
b5

reduced., As mentioned, the general consensus was that the program K
o
was successful and warrants consideration not only in other engineering
P
7
courses, but in other departments as well. .
72
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Summary

The Macro-Programmed Curriculum was designed to provide

students at all ability levels an opportunity to determine the pace of
their training. Under this program, each semester was divided into
three five week sessions. During each of these sessions a full
semester course was offered, Evaluation of each five week period
determined which students had demonstrated sufficient mastery of
content to complete the course. Other students repeated the course
during the following five week session,

The three courses in Education used for the Macro-Program
all involved the learning of methods of teaching in elementary school:
Language Arts, Arithmetic, and Social Studies - Science.

The three Engineering courses were from the Civil Engineering
sequence: Statics, Dynamics, and Strength of Materials.

Approximately one third of all students enrolled in each program
accelerated their programs. Of these, more than half required ten
weeks to complete the course.

The attitudes of both students and faculty were assessed by
questionnaires, supplemented by interviews with each faculty member

and with a sample group of students.

Education: There was general agreement among faculty and students

that this program offerred some advantages to many students. However,
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both reported problems and need for modifications to reduce problems.

The major advantages were the possibility of acceleration, increased

flexibility, and the opportunity for an introductory overview. The

major disadvantages were extreme time pressure and lack of con-

sistency in procedures among instructors.

Suggestions for change included: (1) more adequate selection

and orientation of students, (2) lengthening the session to half a

semester, (3) selecting lecture courses rather than activity courses,

and (4) establishing some procedures to provide consistency for all

sections.
Engineering: Reaction of both faculty and students was generally
favorable. There was substantial agreement that the opportunity :

for acceleration was one of the most valuable aspects of the program.

Increased flexibility and opportunity for student initiative were also 4

mentioned as valuable. ;
H

Problems associated with time pressures and with grading seemed

to be the cause of most of the unfavorable reactions. Both faculty and

students expressed awareness of extra time demands. For the faculty :

this was primarily during the first cycle. However, they did report

difficulty in providing varief’ ... presentation and in testing in successive

cycles., Attitudes towr" . testing and grading were more favorable at the

been made to include

end of the second semester when adjustments had

both a mid-term and a final in each cycle.
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Recommendations:

1.

Macro-programmed courses should be considered for the

honors program.
Macro-programmed sections of many lgcw.re courses should
be scheduled for any student electing them.
Macro-programmed sections should be scheduled for half

of the academic term.

Modifications suggested by these faculty and students be

considered in planning future Macro-programmed sections.
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